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DETAILED ACTION 

Response to Amendment 

This Office Action is responsive to the Amendment filed July 3, 2008. The 

rejection of claims 1,2, 5-24 & 51 under 35 U.S.C. 1 03(a) as being unpatentable over 
Hampden-Smith et al. U.S. Pub. 2006/0292434, is overcome. The rejection of claims 
3-4 under 35 U.S.C. 103(a) as being unpatentable over Hampden-Smith et al. U.S. Pub. 
2006/0292434 in view of Pomeroy et al. U.S. Pat. 3,297,487, is withdrawn. The 
pending claims are rejected as follows: 

Claim Rejections - 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
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Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 1, 2, 5-24 & 51 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hampden-Smith et al. U.S. Pub. 2006/0292434 in view of Masel et 
al. U.S. Pub. 2004/0045816. 

With respect to claim 1 , Hampden-Smith teaches a fuel cell comprising: an 
anode to which said fluid fuel is directed, said anode having an electrocatalyst 
associated therewith, said electrocatalyst comprising palladium nanoparticles; a 
cathode to which said fluid oxidant is directed, said cathode electrically connected to 
said anode; and an electrolyte interposed between said anode and said cathode. See 
Paragraphs 6 & 102. With respect to claims 1 & 16, 100% formic acid may be used 
(par. 6). With respect to claims 5 & 6. the electrolyte is an ion exchange membrane 
such as a proton exchange membrane. See paragraphs 6 & 93. With respect to claim 
7, the proton exchange membrane comprises a perfluorosulfonic acid ionomer (par. 
93). With respect to claim 8, it would be reasonable to expect the ion exchange 
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membrane to be substantially impermeable to the fuel stream, because Hampden- 
Smith teaches the same fuel and membrane as set forth by Applicant. Support for this 
assertion is provided in MPEP 21 12.01, " [where] [products of identical chemical 
composition can not have mutually exclusive properties." A chemical composition and 
its properties are inseparable. Therefore, since Hampden-Smith teaches the identical 
chemical structure, the properties applicant discloses and/or claims are necessarily 
present. See In re Spada, 91 1 F.2d 705, 709, 15 USPQ2d 1655, 1658 (Fed. Cir. 
1990).With respect to claim 9, the electrolyte includes acid electrolytes (par. 93). 
With respect to claims 10-12, the palladium catalyst nanoparticles have a diameter of 1 
to 10 nm. See paragraph 102. With respect to claim 51, the electrocatalyst is 
palladium nanoparticles (See par. 102). 

Hampden-Smith does not expressly disclose: formic acid fuel (claim 1); surface 
area of at least about 5m 2 /g (claims 13-15); 25% to 65% formic acid (claims 17-20); 
cell is capable of generating a power density of at least 150mW/cm 2 (claims 21-22); 
cell is capable of generating open circuit voltage of at least 0.8 V (claim 23) or wherein 
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the catalyst is configured to promote reaction of said formic acid via a direct path that 
diminished formation of a CO intermediate. 

Masel teaches that it is well known in the art to fuel cell with formic acid and 
palladium catalyst. 

However, it would have been obvious to one of ordinary skill in the art in the time 
the instant invention was made to employ a fuel cell comprising formic acid as taught 
by Masel, in the fuel cell of Hampden-Smith. See In re Leshin, 227 F.2d 197, 125 
USPQ 416 (CCPA 1960) (selection of a known plastic to make a container of a type 
made of plastics prior to the invention was held to be obvious). 

With respect to claims 13-15, it would have been obvious to one of ordinary skill 
in the art at the time the instant invention was made to employ the surface area of at 
least about 5m 2 /g, since it has been held that discovering an optimum value of a result 
effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 272, 205 
USPQ 215 (CCPA 1980). The skilled artisan recognizes that the surface area directly 
effects utilization of the catalyst material. 
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With respect to claims 17-20, it would have been obvious to one of ordinary skill 
in the art at the time the instant invention was made to employ the formic acid 
concentration of 25% to 65% , since it has been held that discovering an optimum 
value of a result effective variable involves only routine skill in the art. In re Boesch, 
617 F.2d 272, 205 USPQ 215 (CCPA 1980). The skilled artisan recognizes that the 
concentration o f fuel directly effects utilization of the catalyst material. 

With respect to claims 21-22, it would have been reasonable to expect the fuel 
cell of Hampden-Smith to generate an open circuit voltage of at least 0.8 V, since the 
cell is made from the same material is as the instant claims. Support for this 
assertion is provided in MPEP 21 12.01, " [where] [p]roducts of identical 
chemical composition can not have mutually exclusive properties." A chemical 

composition and its properties are inseparable. Therefore, since Hampden-Smith 
teaches the identical chemical structure, the properties applicant discloses 
and/or claims are necessarily present. See In re Spada, 911 F.2d 705, 709, 
15 USPQ2d 1655, 1658 (Fed. Cir. 1990). 
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With respect to claim 23, it would have been reasonable to expect the catalyst of 
Hampden-Smith to promote reaction of said formic acid via a direct path that diminished 
formation of a CO intermediate, since the cell is made from the same material is as the 
instant claims. Support for this assertion is provided in MPEP 2112.01, " [where] 
[products of identical chemical composition can not have mutually exclusive 
properties." A chemical composition and its properties are inseparable. Therefore, 
since Hampden-Smith teaches the identical chemical structure, the properties applicant 
discloses and/or claims are necessarily present. See In re Spada, 91 1 F.2d 705, 709, 
15 USPQ2d 1655, 1658 (Fed. Cir. 1990). 

Claim Rejections - 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
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matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 3-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hampden-Smith et al. U.S. Pub. 2006/0292434 in view of in view of Masel et al. U.S. 
Pub. 2004/0045816 and further in view of Pomeroy et al. U.S. Pat. 3,297,487. 

Hampden-Smith in view of Masel teach a fuel cell as described in the rejection 
recited hereinabove. 

However, the reference does not expressly disclose anode/cathode enclosures. 

Pomeroy teaches that it is well known to employ anode/cathode enclosures in 
polymer electrolyte fuel cells. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the instant invention was made to employ the anode/cathode enclosures of 
Pomeroy in the fuel cells of Hamden-Smith, in order to increase fuel/oxidant exposure to 
the electrodes. 



